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Abstract

The purpose of this research is to investigate empirically, the de-
terminants of childien's health with particular reference to home
and local environmental variables such as family income, par-
ents' schooling, preventive medical care, and health manpower
availability. Wherever possible, children's health is studied in the
context of the nature-nurture controversy. The fiddstigs indicate
that family characteristics (especially mother's schooling) do
have significant impacts on children's health and that preventive
care is an important vehicle for this impact in the case of dental ,

health but not in the case of physical health. Similarly, the great-
er availability of dentists has a positive impact on dental health,
but greater availability of pediatricians dales not alter the physi,
cal health measures.
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Fore orci,

Studies dealing directly with maternal and\child healthcare rep-
resent an import* part of.the research aciivities of the National
Center. for Health Services Research.
. The relative importance of heredity (nature) and the home. w

and school environment (nurture) have been studied in attempts .

to define cognitive development in children. However, the degree
to whiCh environmental factors affect health status of children
have only recently been addressed by researchers using multivari-
ate techniques and survey data.

This report reptesents a summary of six closely related studies
Conducted by Michael Grossman, Ph.D. and colleagues on the
determinants of child health, with particular referehce to home
and local environmental variables, including parents' schooling,
family income, family ;ze and mother's working status; local en-
vironmental factors bei g health manpower availability, public
provision of fluoridated ter, climate and air pollution.

Highlighted in this study is the necessity of explicitly recogniz-
img the multidimensional nature of ilealth; thereby underscoring
the importance of treating children's health status of multidi-
mensional and illustrating how the use of a single health index
could lead to erroneous conclusions about health status and its
relatioh to income.

This research provides a framework identifying important de-
terminants of children's health, mechanisms by which these de-
terminants affect health, and groups in the population for whom
the effects are relatively large. The conclusions presented herein
are most relevant to policy on health programs for children and
should have some impact in thhearena.

Gerald S. Rosenthal, Ph.D.
Director
July 1981
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Objective

The objective of this research is to investigate empirically the de-
terminants of children's health with particular reference to home
and local environmental factors.' Home environmental factors
include basic family background variables such as parents'
schooling, family income, family size, and mother's labor force
status. They also include mechanisms.by which baCkground vari-
ables operate such as preventive medical care (preventive services
delivered by physicians), preventi-ve den I care, and nutrition.
Local environmental factors include he lth manpower availa-
bility, pufilic provision of fluoridated wat ,climate, and air pol-
lution.

Wherever possible, we study children's healthn the context of
the nature-nurture controversy. Despite the existence of a um*
sive (but inconclusive) literature on the relative importance of
heredity (nature) and the home and school environment (nur-
ture) in the determination of cognitive development, the cor-

/responding issue has not been directly addressed by researchers in
child and adolescent health. This is partly because much of the
health research Is limited either to poverty or to minority pOpula-
dons, and partly because researchers who.use representative sam-
ples do not adopt the multivariate context necessary for distin-
guishing between genetic and environmental influences. Our re-

. search uses multivariate statistical techniques 'provide some
evidence of the degree to which the family and local environment
acts in determining the health levels of representative samples of
children and adolescents.

0
1



Methods of pr000ldoro

Our research consists of six closely-related studies,, Multivariate
techniques are used to study the determinants of children's'
health ,using several different survey sources.' Analytically,,chil-
dren's health is examined within the context or an economic

"Model of fertility. In this model ,the parents' preierelices depericl,

on their own consumption, their family size, and the "quality" of
each child. Child "quality" refers to those charatteristics of the
child that are-considered worthwhile by the parejus: his health,

sex, .wealth, social adjustment, intellectual -development, etc.
Therefore, when parents choose their oPtihial 'family. composi-
tion, they choose not only how many children; they will have' but

also what portion of the family's resources will be devotecfto each
child. This choice is made in the usual way: parents,choose the
number' and quality of children, as well as of other consumption
goods, so as to maximize their utility subject to the constraints.
.imposed by their wealth (their potential earned and nonearned
income) and the various prices they face, In the case of children,
there is a further constraint in the form of children's genetit en-
dowrnents which in part determine their quality.' Genetic endow-

ments act- as a constraint because they are 1Srgely outside ofuthe

family's control.
The cost of rearing children and the cost of various compo-

nents of their quality are determined by a fundamental insight

embedded in the hatisehold production function approach to
consumer behavior: consumers produce their basic objects of

choice with inputs of goods and services, purchased in the market

and their own time. This insight is of particular relevance in
dealing with children and their health 13,ecause parents ojiviodily
do not buy these objects of choice directly-in the market; b5th a

child's home environment and his genetic endowment are im-
poftant determinants of his ultimate health level. hereTore, the

price of health depends on the cost of the parents' or o er care-'
takers' time, the prices of mediCal care; nutrition, and Other
purchased inputs used to improve children's health. It also de-

pends on the number of children in the family because the more
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children Were are in the family, the more costly it is to.vaise their
average health level, in addition, to the rmont that there AN sys,
tematic differotiCeWiti the ability Of families to produce children's,
'health with given hump!, these differences in efficiency are also
relevant, For examine, more educated parents are more likely to

be able to follow doctors' instructions, to have general informa-
tion about nutrition, And to be willing and hie to acquire medi-
cal information hoist published materyc lonsequently, one
Would expect more educated parents to .ht mot efficient in pro-4tv

(hieing healthy children.
Given these considerations, the following factors are expected

to influence children's health levels: the child's exogenous (genet -
ic) health endowment., family wealth, parents' wage rates, family

size, parents' educational attainment .and other measures of their
.i.efficiency in household productitin,'and the direct and indirect

costs of medical care and other market health inputs (vitamins,
sanitation, etc.) (The indirect costs of medical care are generated
'by the time spent in traveling, waiting, and obtaining informa-
tion about this care.) The relationship between the child's ulti-
mate health and this set of factors may be termed a demand
function for the output of health., Empirically, we estimate equa
dons that may be termed mixtures of health demand and
production functions. In addition, we estimate derived demand
functions for endogenous health inputs such as medic41 care,

dental care, and nutrition. .

Ih the first study we 'examine the relationship between a num-
ber of family characteristics and ,the health of white children
aged 6 through 11 years hi the period 1963 through 1965.. The
data set employed Is Cycle II of the U.S. Health Examination
Survey (HES II). HES II is an exceptiofial source of information
about a National sample of 7,119 noninstitutionalized children.
aged. 64to 11 years in the 1963-65 period.2 The data comprise
complete medical and developmental histories of each child pro-
vided, by the parent, information on family socioeconomic char-
acteristics, birth certificate information, and.a school report with
dati on ichool performance and clasii-',OO , ANhavior priivided by

. teachers -br'other schodl officials. last' i
4

portant, there are ob-

jective 'measures of -health, Min detailed phirsical examinations I
given to the children by pediatricians and\ dentists employed by
the Pnblie"HealthSeivice. For this study, We use data for white
children' who live with either both f thdir,parentt or with their
mothers ..only. 'The exclusion of children fOr whom there were
missing data brings thefinal sample to 4,19. The characteristici
of the final sarnpledo not differ 'significantly from thOse of the

,4-

ti 11,
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fall sample, (This comment Apvik! to out Otel' 6i thhe0 With the
108,)0111' 41111114 ilithit it complete pictine of the health of this

)hoi-t, Therefore, 4 VtAtiety htlidth illeithilVe3 from
physical examinations by pediatricians 41141110110414 and from 111-

telltieW4 With parents and school officials are analyzed.
In the twoona study we explore race and income ilifferenc0 In

the health o( children in the Cycle II data set. We compare vault
differences in mid-childhood to race 41111 Income diffelTIWVW111
111(.44 int.)1A4lity 1111111 weight, The study is WWII Mt a W4nk
ing sample of 4,777 children,

In the third study we Investigate the beak!) of white adoles-
cents aged 12 through f7 years in the 19611 70 period. The data
set employed is Cycle Ill of the I lealth Examination Survey (I IES
III), a national sample of 6,768 noniwaitutionalized youths. '1'lw
working sample, which is similar to the working sample of white
children, contains 4,121 youths. The data collected in I IES II
are supplemented by two medical resource inputs specific to the
youth's county of residence (the number of pediatricians per
capita and the number of dentists per capita) and information On
the presence of controlled or natural fluorides in the water supply
that services the youth's community. Our research in this study
focuses on the heredity environment controversy by examining in
detail the impacts of _four important components of the home
and local environment: family background, preventive health
care, health manpower specific to the youth's county of residence
(the number of pediatricians per capita and the number of den-
tists per 'capita), and information on the presence of controlled
or natural fluorides in the water supply system that services the
youth's community. Four specific health indicators are studied:
oral health, obesity, anemia, and corrected distance vision.
These indicators are chosen because they represent health prob
hems that are capable of being affected by family decisions con-
cerning diet, other forms of at-home health care, as well as. by
medical and dental care.

ti .ro types of relationships are estimated: a health production
function and a derived demand function for preventive care. The
resulting estimates permit us to answer the following questions.
What is the size of the home environmental effect on adolescent'
oral and physical (obesity, anemia, corrected distance vision)
health outcomes? How important is the home environment as a
determinant, of the demand for preventive dental and medical
care? How large are the effects of dentists, preventive care, and
fluoridation on oral health outcomes? How large are the effects
of pediatricians and preventive care on physical health out-
4 1 ')
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comes? In addressing the last two questions, ''we recognize ex-
i

ex-
plicitly the commonsense proposition that an increase in a corn-

-

munity's physician or dental manpower will not increase health
' c:1,itcomes unless it encourages more utilization of medical care
seivicesc,Note that we could not study relationships among pre-
ventive care, health manpower, and health outcome 'n Cyck II
of the HES because there gre no measures of prey e care in
Cycle II.

Since the estimated impacts of preventivetare are of particu-
..lar interest, it is important to define our measures of preventive
dental and medical care precisely. They are based on whether or
not the youth had a dental or medical check-up within the .past
year. In the case of a medical check-up, the doctor seen could
have been a general practitioner, an internist, an obstetrician
gynecologist, or a pediatrician. The preventive care measures
distinguish between two groups of adolescents: (1) those who re-
ceived preventive care; and (2) those wfio received no care at all
or only curative care. These two measures of preventive care are
preferred to alternatives like the number of dental or physician
visits or the receipt of curative care alone because our measures
are less likely to reflect reverse causality from poor health to more
medical care. Of course, our measures reflect the possibility that
adoleicents received treatment as well as an examination, but the/appropriate treatment of problems revealed by an annual check-
up is an integral component of preventive care.

Although youths receive medical care services from several
types of physicians, the only health manpower variables in the
derived dem. And function for preventive medical care is the num
ber of peditricians per capita in the youth's county of residence.
This,.triAsure of availability is selected because general practi-
tioners, internists, and obstetrician-gynecologists treat adults,
while pediatricians do not. Therefore, we focus on pediatricians
as the most important supplier of physicians' services to youths.
Moreover, we maintain that the number of pediatricians per
capita is a relevant determinant of the propensity to obtain pre-
ventive care even for youths whose parents change the youttit
usual source of a care from a pediatrician to another physician
before the youth reaches the age of 17. Here our argument is that
current access and other indirect costs of obtaining care are
heavily dependent on past costs (costs when the youth was a
child) and that past costs are negatively related to the pedia-
trician variable.

In the fourth study we shift from cross-sectional to panel data
to shed further light on the pure environmental contribution of

5
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family background in general and parents' schooling and'family "44a;i:'

income in particular to the health of adolescents. We exam -

itie health causes cognitive development, cognitive de-
..

velOpment causes health, or both cause each other. The sample
,consists of the whit adolescents in Cycle III of the HES who were 4
also examined in Cycle II when they were children and wholived
with either both of their parents or with their mothers only as of:
the date of the Cycle II examination.- After deletion of observa'
tiOns with missing data, the final sample size is 1,434. This panel
data set contains measures of health and cognitive development
in adolescence, corresponding measures in childhood, and fam-
ily background variables.

To study the dynamics of health and cognitive development
and to deal with the problem of simultaneity, we investigate the
causal priorness of these measures. Specifically, we assume that
the prOcesses that generated them can be specified and estimated
as a ,simple first -order autoregressive process. We show that, if
the genetic impact on these variables is restricted to the deter-
mination of initial conditions, then the estimates of the time
paths will be free of genetics bias and will reflect the true envi-
ronmental effects of family background variables. Empirically,

we estimate two multivariate equations: one relating adolescent
health to childhood health, childhood cognitive development,
and family background; and a second relating adolescent
tive development to childhood cognitive development, childhood
health, and family background. In the health equation, the coef-

ficient of family background gives an estimate of the environ-
mental effect that controls for the initial or inherited level of
health. The coefficient of childhood cognitive development indi-
cates whether the latter variable causes adolescent heal The
adolescent cognitive development equation can be interpreted in
a similar manner. In particular, the coefficient of childhood
health measures the significance and size of the causal relation-
ships from health to cognitive development.

In the fifth and sixth studies, we investigate relationships
among children's growth, diet, and family background. The
growth, measures are height, weight, and head circumference.
The diet measures are intakes of calories and proteins. The fifth
study is based on infants and young children between the ages of
zero and 36 months in the 1968 70 period who were members of
the Ten State Nutrition Survey (TSNS). In this survey, 30,000
families in ten states were selected from low-income enumeration
districts Demographic data were obtained from 24,000 of the
families by interview. Selected subgroups of infants and young

6
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children, adolescents, pregnant or lactating women, and persons
over 60' years of age received detailed dietary and biochemical
evaluations. Dietary intake' data for the previous 24 hours were
collected for about 1,700 children less ihan three years of age by
interview of the homemaker. Of these children less than 1,200
could :be matched with the characteristics, of their family in the
editing of the data. This sample was reduced to a working sam-

ple of roughly 500 children by deleting all observations (children)
,with missing data for those variables specified in our model and/
by deleting all children whose parents feported their age to be
12, 24, or 36 months. /./

The'sixth study is based on children aged 1 through. 5 in the
197145 period who were members a Cycle I of the Health and
Nutrition Examination Survey (HANES I). HANES I is a .na-
tional sample of the population of the United States; with over-
sampling of low-income families. The, entire HANES sample,
which was collected between 1971 and 197.5 by the National Cen-

ter for-flealth Statistics, contains approximately 28,000 individ-
uals between the ages of 1 and 74. Slightly less than 3,00.0 chil-
dren aged 1 to 5 years were included in the sample. Dietary in-
take data for the previous 24 hours were collected for children
less than five years of age by interview of the homemaker. A
working sample of 2,515 was created by deleting all observations
(children) with missing data. The roughly 450 children deleted
from the sample did not differ significantly from the working
sample in terms of age and sex-specific .nutrient intakes or
height, head, and weight growth.

Three types of empirical results were presented in the two
'studies of growth and diet. These are (1) descriptive statistics of
variables in the TSNS and in HANES I that are important in an
analysis of children's diet and growth; (2) ordinary least squares
multiple regressions in which diet or growth are dependent vari-
ables and exogenous child and family characteristics are inde-
pendent variables; and (3) two-stage least squares estimates of a
structural model in which diet and growth are determined simul-

taneously.

7



Summary of findings

4

Our most imporWnt,fihdingq pertain to the nature- nurture con-,
troversy; the impacts, Of preventive care ,and health manpower;
income and race differences in tliildreri's health, the multi-
dimensional narure,of children's health an elationships among
growth, diet), and family background. Th se.findings are high-

.

lighted below.,

, 1. NatunivOurture controvers9
.

The home environmentanieneral 'a.nd,mOther'S schooling in par-
tictilar play an. extremely important role in the d termination of
children's health. It is,ngt surprising to find that .child's hothe

ienvironment has a positive impact on his health *th no other
variables held constant. Moreover, it is difficult to s rt out the ef-
fect of nature from that of nurture because it is dif icult to meas-
ure a child's genetic endowment and because gen tic-cliffe ences
may induce environmental changes. Nevertheles , we
cumulated a number of suggestive.pieces of evidence o tie
importance of the home environment. With birth weight,
mother's age of birth, congenital abnormalities, other proxies for
genetic endowment, and family income held constant, .parents'
schooling has positive and statistically significant effects on many
measures of health in childhood and adolescence. Children and
teenagers of more educated mothers have better oral health, are
less likely to be obese, and less likely to have anemia than chil-
dren of less educated mothers.. Father's schooling plays a much
less important role in the deterniination of oral health, obesity
and anemia than mother's schooling. The latter findings are im-
portant because equalpftects would be expected if the schooling
variables were simply' Firoxies for unmeasured genetic endow-
ments. Moreover, they are especially strong results because oral
health, anemia, and obesity reflect health measures that can be
modified by inputs of medical care, dental care, proper diet, and
parents' time.

8
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e;e1-1.1 additional pieces of evidence underline the robustness
of the above findings. The relative magnitude of the effet of
mother's schooling on oral health, )measured icy the number of
decayed. permanent teeth in adolescence, is not altered when the
peridaontal index, a proxy for genetic oral health endowment, is
held constant. When oral health is examined in a longitudinal
context; mother's schooling dominates father's schooling in the
determinationsof the periodontal index in adolescAce, with the
periodontal index in childhbod held constant. Similar comments
apply to the effect of mother's schooling on school absence due to
illness in adolescence (with school absence, due to illness in child-
hood held constant) and to the effect of mother's schooling on
obesity inadolescence (wiilrobesity in childhood held constant).

The identification of plausible mechanisms via which mother's
schooling influences children's Valth has increased our confi:
dence that the impact of schooling represents a behavioral effect
as opposed to a genetic effect or a statistical artifact. Children of
highly educated mothers come from small families and are likely
to have. seen a dentist for preventive reasons in the past year. In
turn, family size is negatively related to several measures ofado-
lescent health, and preventive care is positively related to,orai
health. Another' mechanism is that cognit4've development in
childhood has a positive effect on health in adolescence, and cog-
nitive development is positively related to mother's schooling.

To summarize, we have 'evidence that nurture as opposed to
nature plays an important- role in the health of children and
youths and that the effect of mother's schooling is behavioral as
opposed to genetic. Thus public policies. aimed at children's
health n4ust try to offset the problems encountered by children of
mothers with low levels of schooling; in particular, they should
try to improve the skills in uneducated mothers in their capacity
as the main provider of.health care for their children.

2. Impacts of preventive care and health manpower

With regard to the role of preventive dental care, youths who re-
ceived a preventive dental check-up within the past year and
youths exposed to fluoridated water have much better oral health
than other youths. Moreover, the probability of a preventive
examination is positively r)olated to the number of dentists per
capita in a youth's county bf residence. This implies that a pro-
gram to increase the availability of dentists in medically deprived
areas would improve the oral health of youths in these areas. In-
deed, we estimate that the payoffs to increasing dental man-

9
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power by one per thousand populatioh are about the same as the
payoffs to,the coverage of preventive dental care undefnational,
health insurance..

The probability of obtaining a preventive check-up by a doctor
is also positively related to family income and to the number of

,epediatricians per capita in the county of residence. But we have
little evidence that 'preventive care delivered to youths by physi-
cians is effective in terms of their physical health.: Therefore, the
payoffs to. national health insurance for physicians' services de-
livered to youths or programs to increase the availabiljty of doc-
tors who treat youths may be small. /

The'above conclusions with respect to the effectiveness ofprje-
ventive dental care and lack of effectiVeness of preventive med-
ical care are subject to a number of important qualifications.
The physical health measures of anemia, obesity, and abnormal
corrected distance vision may not necessarily be amenable to pre-
ventive care by physicians. Obviously, glasses are prescribed by
eye specialists. Pediatricians, internists, and general practi-
tioners can, however, play an important role in eye care by giving
the youth an initialbeye examination and referring his parents to
an eye specialist if necessary.
y, In the cases of anemia and obesity, our conclusion is that pre-
rTive\niedical l care is not effective, although it be-effica-

cious. Preventive care is efficaciOus if there exists a course of ac-
tiun that can be taken after detection of an adverse symptom that

, will reduce the need or extent of later treatment. Whether pre-
ventive care is efficacious or not is a medical question. Preventive
care said to be effective if a unit of preventive activity 13% an
in 'dual improves his later health. Effective preventive car,e re-
qui es adequate symptomatic identi,fication, efficaciousness, and
c mpliance with the prescribed course of action. Hence, effec-
tiveness is a stricter requirement than efficaciousness.

In general a contrast between dental and niedical services
tends to exist in attitudes toward prevention,, emphasis, of train-
ing (on curative in the medical system), and narrowness of the

(
application. The measures of dental health are more specific to
the things that dentists do than the nlasures of physical health.
Also the prevalence of dental cavitie is mull-h.gr;ater tlani,the
specialty-related problems many physicians see: Even,the special-
ized phvician is more of a generalist than the dentist.

In spMe of these qualifications, our findings are important be-
cause the Health Examination Survey is the only large repre-
sentative sample of children and youths taken from the recent

..past for which such a rich array of healt}i and family background

10



data are available. Hence our results with regard to the effective-
ness of various kinds of preventive care will provide a beahmark
for comparisoni as future samples become available.

,

3. 'Income and race differences In children's health

We show th at, when health measures from mid-childhood are
thesinkbject of analysis, both income and race differencesdare
much less pronounced than they are in, infant mortality and birth
weight data. We do find differences in the health status of black
and white children and of children frbm high and low income
families, but-these differences by no mans Overwhelmingly favor
the White or high - income children. With respect toifferencerhy
race, whether or not they are adjusted for differences in socioecc
nomic facto s; significant differences exist only for subjective
health measures (parental assessment of child's health, preva-
lence of tension', and prevalence of allergies). In the cases of al-
lergies and tension, prevalence rates are smaller among black
.children than among"White children. With regard to income dif- .

ferences in health,- the high-income children do appear to be
rated healthier according to measures other than allergies and
tension, but their advantage is greatly diminished when one con=

trols for related socioeconomic factors like pai-e,nts' educational
attainment. It is important to note that with respect to the vari-

. able that might reflect the -most serious health problems
whether or not the doctor reports the child to have a "significant
abnormality" thereare never statistically significant differences
either by race or by income.

Since income is not an importalitAieterminanti, of children's
health; policies that aim to improve the well-being of children
via income transfers, such as those advocated by the recent Car-
negie Council-on Children would have, at best, very 'small effect
on health.' This implication is subject to the modificatin that;
in the long runt income transfers might raise health by narrow-
ing schooling differentials. But the direct effect of income trans,
fers, wtrich holds parents' schooling constant, is small.

4. MultidiMenslonal nature of children's health

Our findings highlight the necessity of explicitly recognizing the
.multidimensional nature of health. For example, poor children
are in worse health when traditional health measures are used,
but they tend to be in better health when the prevalence rates of
allergies and tension are under study. Such fine distinctions are
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hidden when a single index like infant or childhood mortality is
used. These results underscore the importance'of treating chil-
rdreri's health status as multidimensional,and illustrate how the
use.of,a single health index could lead to erroneous conclusions
at;out health status and its relation to income. That is, positive
and negative income effects might offset each other in a single in-
dex.

tl
.1

To be sure, the positive effects of kn.come, on allergies and ten---,
sion may reflect in part a reporting problem. That is, high -in-
come parents may be more cognizant of the presence of these
conditions than low-income_ parerks. Yet it is plausible that the
results arc not due solely to repArting bias. Higher- income par=
ents may be more -demanding regarding their children's be-
havior, creating more tension and accompanying allergies than
lower-income parents. Even if the results are due entirely to per-
ceived, rather than actual, differences, they arc important. As
income rises over time, the perceived prevalena rates of these
conditions will rise. This will tend to increase utilization of physi-
cians' services and further ftiel the rate of inflation in medical
care prices.

5.- Diet, growth, and family background

Average nutrient intakes (calories and proteins of infants anevf
young children are well above recommended dietary standards
both the TSNS and HANES I studies. Moreover, nutrienl intakes
for children in households of lower economic status are very sir/rtfr
lar to intakes.of children in households of higher economic
status. Rates of children's growth are also similar in these liouse-
holds.

There are substantial effects of protein intakes on children's
height and, head growth, even though protein is consumed in ex-
cess of diefar"yitandards. This finding and the apparent correla-
tion between children's growth and their cognitive development
brings to question the adequacy of present, protein standards.
Could American mothers, who provide very high protein diets
for their children in household at all levels of socioeconomic
status know more about what constitutes an adequate diet for
their children than the experts do?

In general family income and parents' schooling have statisti-
cally significant but very small positive effects on the nutrient in-
takes of young children. Hence, we have little evidence that in-
takes of calories and proteins are mechanisms via which family

12
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backgroUnd, affects the growth of youngi,children. Indeed, when
..:nutrition' is not 'held constant, the imp4.1 of family background

on height, wekght,.nd head, circumfereSu are very small.. ,

RefeTence.s to footnotes
s

J

1. The final report s mmarized here is available from the Na-
tional Technical Inf ation Service (NTIS), Springfield, Vir-
ginia 22161. The Ord number is PB 80 163 603k.

2.- A full description o the samples, the sampling technique and
data collection is pfesented in the. National Center for Health

esStatistics, Plan, Qpera- tion and Response Rekults of a Program of
Children's Examinations., U_,S. Depaitment of Health, Educa-

tion, and Welfare, Public- Health Service, Vital and Health Sta-,
tistics, 'Series 1, No. 5, 1967.

a

Keniston, Kenneth and the. CarnEgie Council on Ohi/dren.

All our 'Children: The American Family under Pressure. New
York: Harcourt Brace, Jovanovich, 1977.
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Variables and data sources used in
six studies foj determinants of children's health

Study Variable name

PFGJIEALTH
HEIGHT
WEIGHT
HEARING
ABVIS
HDBP
ALLEd
TENS
ACABN

APERI
SCHABS

FINC
MWORKPT

LWORKFT
MEDUCAT
FEDUCAT
FLANG
LIGHTI
LIGHT2
CABN

NOFATH
MALE
LMAG
HMAG
FIRST
TWIN

14

Child Health Measures

parental assessment of child's health .

visual acuity
blood pressure
hayfever or allergies
parental assessment of tension
presence of one or more significant ac-
quired abnormalities on physical exam.
periodontal index
excessive school absence for health
reasons in last six months.

Explanatory Variables

family income
mother works part-time
mother works full-time

:mother's years of formal education
father's years of formal education
foreign language spoken in home
birth weight under 4.4 pounds
birth weight under 5.5 pounds-
significant congenital abnormality found
by doctor

mother's age 20 at birth
mother's age 35 at birth
child is first born in family



Study Variable name

URB1

URB2

URB3

DENT12
.DENTS

,
LESS20
NEAST
MWEST
SOUTH

II B PASSESS

HEIGHT
ABVIS
HDBP
ALLEG
TENS
ACABN

APERI
SCHABS

ri
if child lives in urban area with, popula-
tion of 3million
If child lives. urban area with
population 1. and 3 million
if child lives in urbari area with less than
1 Million,
not been to dentist in last year
never been to dentist
persons in household 20 gears or less
if.child lives in northeast
midwes,t or south, respectively

FINC
RACE
LIGHT
INFANTMOR

III° APERI
IDECAY
OBESE ;
PVIS)
ANEMIA

Child Health Measuires

parental
health

assessment -of child's overall

visual acuity
blood pressure ,f
hayfever or alleigies
parental assessment of teWsion
presence of one or more significant ac-
quired abnormalities
periodontal index
excessive school absence for health rea-
sons in last six months
family income,

birth weight under 5.5 pOuncis
ALITY

Health Measures

periodontal index
number of decayed permanent teeth
obesity
poor distarce vision or wear glasses

Preventive Medical Care Measures

DTPREV saw dentist in past year for check-up
DRPREV saw doctor in past year for check-up

15



Vii.
Study Variable name.

FLUOR community uses naturally fluoridated or
controlled fluoridated water ,E

- .

FIN .
FEDUCAT
MEDUCAT

,NOFATH
FLANG
LESS20
MWORKFT

.MWORKPT
DENT

PED

NEAST
. MWEST

SOUTH
URB1

UR112

URB3
N.URB
LMAG
HMAd
LIGHTI
LIGHT2
FYPH

ABN

TWIN
FIRST
AGE
MALE

Iv" wisc

16

OtherVariables

family income
father's years of formal schooling',

\ mother's years of formal schoOling

fOieign language spokenin home
pe\sons in household 20 years or less
mo\ther works full-time
mother works part-tirne
number of dentists/1000 population. it
community F of res,idence
number of pediatricians per 1000 popu-
1ation-hfccirnmunity of residence.
equals one if youth lives in northeast
midwest or south respectively

equal one 'if youth lives in area greater
than-3'million
equal one if youth lives in area between 1
and 3 million
in urban area less than one million
lives in.pon;urbanized area
mother's age = 20 at birth
mother's age 7-- 35 at birth
birth weight under- .4 pounds
birth weight under 5.5 pounds
medical difficulty with youth before age
of one
physician's dialknostie impression of sig;
nificant abnormality

child is first born in family
age'of youth

Cognitive Development L.
0

youth's IQ measured by vocabulary and
block design ubtests.. of the Wechsler In-
telligence Scale for children



,tUdy Variable name

HDBP .`.
OBESE.,
itP,OHLEATH
SCiAii§--'

i. el

schodl achievement measured by the
reiding and arithmetic subcests of ,the
Wide Range Achievenhent Test

kealth Mealures

i:oriodontalindex
physician's diagnostic impression of sig-
nificant abnormality

,-blood pressure
,41 t

pa''rental assessment of child's health
excessive school absence for health
reasons in the last six months

VF:antily and Youth Characteristics

0,0 FEDUCAT `father's years of formal schooling
? MEMJCAT - mother's years Of formal schooling

IV" FINC, fainily income'
LES$20 ,persons in household less than 20 years

v 111.WOWT 'AV works full-time
-,,MW0A9PT,,:,17ikttier works part-time

B

EAST equals Rne if youth ives in northeast
MWEST . midwest,or south respectively
SOUTH
URBI

PRB2

UR1.1)3

tiRB
'IbHT1
IGHT2
YPH

BFED
LMAG
HMAG
NOVATH

, FIRST
TWIN

.

if 'zr),putn lives in urban area with
popUlation,of 3 million
if youth lives in urban ai-ea between 1 and

area of less than one
million

1Cyouih lives in
million
lyStith lives, in rilYtturian,rea
youth's birth eight under 4.4 pounds
youth's birth eight under 5.5 pounds
parental a.
one year

, child witltrealt fed A
mother's age 20 at birth,
mother's age >5 at birth

,4

ytinth is first born it anaily

ssrheiit a child's health at

17



Study Variable name

FLANG foreign language is, spoken in home
MALE
AGE age of youth

Diet' Variables

CALORIES daily consumption
PROTEIN

Children's Growth

HEIGHT
'WEIGHT
HEAD CIRCUMFERENCE

Children's Health

PNEUMONIA lifetime number of cases
DIARRHEA cases in prior 6 months

Genetic and Parental Traits

AGE
SEX
BIRTHWEIGHT
RACE
MOTHER's HEIGAT
FINC
FAMSIZE
MEDUCAT mother's years of formal schooling
URBAN
FOOD STAMPS

VI K CALORIES
PROTEIN
VITAMIN C

18

Diet Variables

Children's Growth

HEIGHT
WEIGHT
HEAD CIRCUMFERENCE

Children's Health

HOSPITALIZATIONS lifetime number
COLDS number in the past 6 months

ti



Study

Genetic and Parental Traits

AGE
SEX
BIRTH WEIGHT
BIRTH ORDER
RACE
MOTHER'S HEIGHT
MOTHER'S WEIGHT
FATHER'S HEIGHT
FINC
FAMSIZE
EDUCATION 'years of schooling of household

head
. SEX OF HOUSEHOLD HEAD

Note : Data sources are listed under study column. Exceptions are noted direct-

ly under variable name.

A All studies are contained in NTIS PB 0-163-603, "Determinants of
Children's Health."

Study I: hildren's Health and The Farriily

Study II: Income and Race Differences in Children's Health

Study I : Adolescent Health, Family Background and Preventive
Medical Care

Study IV: The Dynamics of Health and Cognitive DeVelopment in

Adolescence

Study V: The Choice of Diet for Young Children and Its Relationship
to Children's Growth

Study VI: An Economic Analysis of The Diet, Growth, and Health of
Young Children in the United States

B National Ceilter for Health Statistics. U. Health Examination Survey,

Cycle II. This survey is a national sample of non-institutionalized chil-

dren aged 6 to 11 years in 1963-1965.

C National Center for Health Statistics. Infant Mortality Rates: Socio-

economic Factors, Series 22, No. 16, Table 3, p. 14, United States
1964-1966.

D National Center for Health Statistics. Plan and Operation of a Health
Examination Survey ogp.S. Youths 12-17 Years of Age. U.S. Depart-
ment of Health, Education and Welfare, Public Health Publication
No. 1000, Series 1, No. 8,1969.

1. 'Fluoridation is indicated by a dichotomous variable equal to one if the
community in which the youth resides uses naturally fluoridated or con-
trolled fluoridated water. Respective sources for natural fluoridation

C)
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and controlled fluoridation are: Division of Dental Health, National
Institutes of Health. National Fluoride Content of Community Water
Supplies, 1969. Washington, D.C.: GPO, 1979; Division of Dental
Health, National Institutes of Health. Fluoridation Census 1969.
Washington, D.C.: GPO, 1970.

F American Dental Association, Bureau of Eco'nomic Research and Sta-
tistics. Distribution of Dentists in the United States by State, Region,
District, and County, 1968. Chicago: American Dental Association,
1969.

G Used number of pediatricians (PED) per capita in the country for the
year 1964 from the American Medical Association. PED in 1964 is used
as a proxy for the number in 1968.

H Sample consists of roughly one-third of adolescents in Cycle III, of the
Health Examination Survey (HES) who were also examined in Cycle II,
when they were children. Specifically of the total number of children in
HES, Cycle II; 2,177 are also in Cycle III thus constituting a longi-
tudinal data set on,these 2,177 youths with measures of health and cog-
nitive development of the same youth at two different ages.

I Analysis uses data from Cycle II, Cycle III of the Health Examination
Survey.

J Center for Disease Control. The-State Nutrition Survey in the United
States, 1968-1970. Highlights. DHEW Pub. No. (HSM) 72-8134. At-
lanta, Georgia: Health Services and Mental Health Administration,
1972. This data source is used to analyze the nutritional status of chil-
dren up to the age of 36 months in poor American families.

K National Center for Health Statistics. Plan and Operation of the Health
and NUtrition Examination Survey. U.S. Department of Health Educa-
tion, and Welfare, Public Health Service Publication No. (HPA)
76-1310, Series I, No. 10a, 1973.
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Current NCHSR Publications

.11

National Center for Health Services Research publications of interest
to the health community are available on request to NCHSR, Publica-
tions and Information Branch, 3700 East-West Highway, Room 7-44,
Hyattsville, MD 20782 (telephone: 301/436-8970). Mail requests will
be faAated by enclosure of a self-addressed, adhesive-backed mailing
label:4These publications also are available for sale through the Na-
tional Technical Information Service (NTIS), Springfield, VA 22161
(telephone: 703/487-4650), PB and HRP numbers in parentheses are
NTIS order numbers. Publications which are out of stock in NCHSR
are indicated as available only from NTIS. Prices may be obtained
from the NTIS order desk on request.

Research Digests

The Research Digest Series provides overviews of significant research
supported by NCHSR. The series describes either ongoing or com-
pleted projects directed toward high priority health services problems.
Issues are prepared by the principal investigators performing the
research, in collaboration with NCHSR staff. Digests are intended for
an interdisciplinary audience of health services planners, ad-
ministrators, legislators, and others who make decisions on research
applications.

(HRA) 78.3144 Evaluation of a Medical Information System In a Communi-
ty Hospital (PB 264 353, available NTIS only)

(HRA) 76-3145 Computer-Stored Ambulatory Record (COSTAR) (PB 268
342)

(HRA) 77-3160 Program Analysis of Physician Extender Algorithm Projects
(PB 264 610, available NTIS only)

(HRA) 77-3161 Changes In the Costs of Treatment of Selected Illnesses,
1951-1964-1971 (HRP 0014598, available NTIS only)

(HRA) 77-3163 Impact of State Certificate-of-Need Laws on Health Care
Costs. and Utilization (PB 264 352, available NTIS only)

(HRA) 77-3164 An Evaluation of Physician Assistants in Diagnostic
Radiology (PB 268 507, available NTIS only)

(HRA) 77-3166 Foreign Medical Graduates: A Comparative Study of State
LIcensure Policies (PB 265 233, available NTIS only)

(HRA) 77-3171 Analysis of Physician Price and Output Decisions (PB 273
312)
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(HRA) 77-3173

(HRA) 77-3177

(PHS) 78-3190

(PHS) 80.3229

(PHS) 79-3231
(PHS) 79.3235

(PHS) 79-3238
(PHS) 79-3261

(PHS) 80-3285

Nurse Practitioner and Physician Assistant Training and
Deployment (PB 271 000, available NTIS only)
Automation of the Problem-Oriented Medical Record (PB
266 881, available NTIS only)
Uncertainties of Federal Child Health Policies: Impact In
Two States (PB 283 202)
Responses of Canadian Physicians to the Introduction of
Universal Medical Care Insurance: The First Five Years In
Quebec (PB 80-137 979)
Israel Study of Socialization for Medicine (PB 293 887)
AAMC Longitudinal Study of Medical School Graduates of
1960 (PB 294 689)
Some Effects of Quebec Health Insurance (PB 294 097)
iedical Education Financing: Issues and Options (PB

8Q -134 851)
A Social and Economic Analysis of Professional Regulation
in. Optometry

Research Summaries

The Research Summary Series provides rapid access to significant
results of NCHSR7sitipported research projects. The series presents ex-
ecutive summa4repared by the investigators. Specific findings are
highlighted in a more concise form than in the final report. The
Research Summary Series is intended for health services
administrators, planners, and other research users who require recent
findings relevant to immediate programs in health services.

(HRA) 77-3162

(HRA) 77-3176

(HRA) 77.3183

(PHS) 78-3187
(PHS) 77-3188

(PHS) 78-3192
(PHS) 78-3193
(PHS) 80-3199

(PHS) 78-3201
(PHS) 79-3223
(PHS) 79-3230
(PHS) 79-3236

(PHS) 80-3244
(PHS) 79-3247
(PHS) 79-3248

(PHS) 79-3250

(PHS) 81-3260
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Recent Studies In Health Services Research, Vol. I (July
1974 through December 1976) (PB 266 460)
Quality of Medical Care Assessmrt Using Outcome
Measures (PB 272 455)
Recent Studies in Health Services Research, Vol. II (CY
1976) (PB 279 198)
Criterion Measures of Nursing Care Quality (PB 287 449)
Demonstration and Evaluation of a Total Hospital Informa-
tion System (PB 271 079)
Assessing the Quality of Long-Term Care (PB 293 473)
Optimal Electrocardiography (PB 281 558)
Comparisons of Prepaid Health Care Plans in a Competitive
Market: The Seattle Prepaid Health Project
A National Profile of Catastrophic Illness (PB 287 291)
Medical Direction in Skilled Nursing Facilities (PB 300 845)
Per-Case Reimbursement for Medical Care (PB 294 688)
Nurse Practitioners and Physician Assistants: A Research
Agenda (PB 294 084)
Quality of Ambulatory Care
A Demonstration of PROMIS
Effects of the 1974-75 Recession on Health Care for the
Disadvantaged (PB 80-138 449)
Effects and Costs of Day Care and Homemaker Services for
the Chronically III: A Randomized Experiment (PB 301 171)
The Rhode Island Catastrophic Health Insurance Program:
The First Three Years



(PHS) 80-3265New a Medical information System Affects Hospital Costs:
The El Camino Hospital EXperlence ,

r(PHS) 80-3266 Developing a Quality Assurance Strategy for Primary Care
(PB 80-162 878)

(PHS) 81-3272 Estimated Econorriic Costs of Selected Medical Events
Known or Suspected to be Related to the Administration of
Common Vaccines

(PHS) 81.3277 Comparison of Strategies for the Development of Process
Measures in EMS

(PHS) 81.3298 'Regulating Hospital Capital Investment: The Experience in
Massachusetts

Research Reports

The Research Report Series provides significant research reports irf

,,their entirety upon the completion of the project. Research Reports are
developed by the principal investigators who conducted the research,
and are directed to selected users of health services research as part of

a continuing NCHSR effort to expedite the dissemination of new
knowledge resulting from its project support.

(H RA) 77.3152

(HRA) 77.3159

(HRA) 77-3165

(HRA) 77-3184

(HRA) 77-3189

(PHS) 18-3204

(PHS) 79-3210

(PHS) 78-3211

(PHS) 79-3217-1

(PHS) 78-3219

(PHS) 79-3237

(PHS) 79-3245

(PHS) 79-3251
(PBS) 79-3258

(PHS) 80-3263

How Lawyers Randle Medical Malpractice Cases (HRP
0014313)
An Analysis of the Southern California Arbitration Project,
January 1966 through June 1975 (HRP 0012466)
Statutory Provisions for Binding Arbitration of Medical
Malpractice Cases (PB 264 409, available NTIS only)
1960 and 1970 Spanish Heritage Population of the
Southwest by County (PB 280 656, available NTIS only)
Drug Coverage under National Health Insurance: The Policy
Options (PB 272 074)
Experiments in Interviewing Techniques: Field Experiments
in Health Reporting (PB 276 080, available NTIS only)
Telehealth Handbook: A Guide to Telecommunications
Technology for Rural Health Care, (PB 292 557, available
NTIS only)
Emergency Medical Technician Performance Evaluation (PB
285 961)
Evaluation of Child Abuse and Neglect Demonstration Pro-
jects, 1974-77, Vols. 1 and 2 (PB 278 438 and 278 439; vols.
1-12, PB 278 437, the set)
Needed Research in the Assessment andMonitoring of the
Quality of Medical Care (PB 288 826)
A Cost-Effective Approach to Cervical Cancer Detection (PB
295 515)
Costs and Benefits of Electronic Fetal Monitoring: A
Review of the Literature (PB 294 690)
Computer Applications in Health Care (PB 300 838)
Effects and Costs of Day Care and Homemaker Services for
the Chronically III: A Randomized Experiment (PB 80.138
100)
Health Status, Medi Cal Care Utilization, and Outcome: An
Annotated Bibliography qf, Empirical Studies; Parts WV (PB
284 997, available NTIS only)
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(PHS) 80.3279 Health Care Surveys Wing Diaries
(PHS) 81.3295 A Social and Economic Analysia'of Professional Reguiatidn

In Optometry
'(PHS) 81.3300 Hispanic Health Services Research A Preliminary

Bibliography
(PHS) 81.3303 Faith Planning Review of Medical triforrnation Systems

Research Proceedings

The Research Proceedings Series extends the availability of new
research announced at key conferences, symposia and seminars spon-
sored or supported by NCHSR. In addjtion to papers presented,
publications in this series include discussions and responses whenever
possible. The series is intended to help' meet the information needs of
health services providers and others who require direct access to con-
cepts and ideas evolving from the exchange of research results.

(HRA) 77-315,4 Advances in Health Survey Research Methods (PB 262 230,
available NTIS only)

(HRA) 77.3181 NCHSR Research Conference Report on Consumer Self-
Care In Health (PB, 273 811)

(HRA) 77.3186 International Conference on Drug and Pharmaceutical Ser-
vices Reimbursement (PB 271 386)

(PHS) 78-3195 Emergency Medical Services: Research Methodology,(PB
.279 096)

(PHS) 78.3207 Health Survey Research Methods, Second Biennial Con-
ference (PB 293 492)

(PHS) 78-3208 Drug Coverage Under National Health Insurance (PB 293
468)

(PHS) 79.3209 Health Services Research in Puerto Rico (PB 292 326)
(PHS) 80-3215 Cost Accounting for Pharmaceutical Services (PB 80-157

936)
(PHS) 79-3216 Medical Technology: The Culprit Behind Health Care

Costs? (PB 299 408)
(PHS) 7b. 3225-1 Emergency Medical Services Research Methodology:

Workshop 1 (PB 294 048)
(PHS) 79-3225-2 Emergency Medical Services Research Methodology:

Workshop 2 (PB 80-142 292)
(PHS) 78-3227 Effects of the Payment Mechanism on the Health Care

Delivery System (PB 291 231)
(PHS) 79-3228 A National Conference on Health Policy, Planning, and

Financing the Future of Health Care for Blacks in America
(PB 292 559)

(PHS) 79-3233 Emergency Medical Services Systems as a Health Services
Research Setting (PB 297 102)

(PHS) 79-3254 Medical Technology (PB 80-149 511)
(PHS) 79-3256 Sharing Health Care Costs (PB 80 162 7,95)
(PHS) 79.3257 Health Facility Reuse, Retrofit, and Reconfiguration (PB

80-142 383)
(PHS) 81.3268 Health Survey Research Methods, 1979
(PHS) 80-3288 Hispanic Health Services Research
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Research Management

The Research Management Series ,describes programmatic rather than

technical aspects of the NCHSR research effort. Information is
presented on the NCHSR goals, research objectives, and 'priorities; in
addition, this series contains lists of grants and contractsaind ad-
ministrative information on funding. Publications in this Vries are

-Intended to bring basic information on NCHSR and its programs to
research planners, administrators, and, others who are involved with

the allocation of research resources.

(PHS) 79.3220

(PHS) 80-3271

(PHS) 81-3287

(PHS) 81.3304

(PHS) 81.3307

Emergency Medical Services Systems Research Projects,
1978 (PB 292 558)
Emergency Medical Services Systems Research Projects
Abstracts, 1979
Computer Tapes Available from 20 Health Services
Research Projects
Emergency Medical Services Research Project Abstracts,
1980
Summary o rants and Contracts Active on September
30,1978

NHCES

The National Health Care Expenditures Study Series presents informa-

tion and analyses on critical national health policy issues. Basic data
were,obtained from the National Medical Care Expenditure Survey, a
statistical picture of how health services are used and paid for. Data
Previews give preliminary estimates of key measures.

(PHS) 80-3276
(PHS) 86-3275

.(P HS) 80-3278
(PHS) 80-3290
(PHS) 80-3291

(PHS) 80-3296

(PHS) 81.3297e

7 :

Data Preview 1: Who are the Uninsured?
Data Preview 2: Charges and Sources of Payment for Den-
tal Visits with Separate Charges
Data Preview 3: Who Initiates Visits to Physicians' Offices?
Data Preview 4: Health Insurance Coverage of Veterans
Data Preview 5: Charges and Sources of Payment for Visits
to Physician Offices
Data preview 6: Waiting Times in Different Medical Set-
tings: Appointment and Office Waits
Data Preview 7: Employer and Employee Expenditures for
Private Health Insurance

Policy Research

The-Policy 'Research Series describes findings from the research pro-
grarrithat have major significance for policy issues of the moment.
These papers are iiiepared by members of the staff of NCHSR or by
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independent investigators. The series is iniended,specffically to inform
those in the public and private secitors who must consider, design, and
imillement polities affecting the delivery-of health .services.

,"(HRA) 77.3182 doritrolling the Cost of Health Care (PB 288 885)

Program Solicitations

(PHS) 81.3292 Grants tor Research on Health Promotion and Disease
Prevention

(PHS) 81.3299 Grants for DissertationfSupport, 1981

p-21192d

NCHSR Fact Sheets

NCHSR Fact Sheets provide concise information on SICHSR's
organization and mission, as well as on key problems in health ser-
vices and research directed toward meeting health care needs.

National Center for Health Services Research (English)
National Center for Health Services Research (Spaniih)
National Center for Health Services Research (Chinese)
NCHSR Research Focus, 1981 -1982
Catastrophic Illness
Health Care and the Disadvantaged
HoSpital Cost and Utilization Project.
Long-term Care
Manpower
Maternal and Child Health Care
National Health Care Expe res Study
United Mine Workers merican Health Care Plan
Emergency Medics ervices Systems \
NCHSR Researc Grant Application and Scientific/
Technical Merit Review Procedures

Computer Applications in Health Care

DHHS Publication No. (PHS) 81-3284

tr U.S. GOVERNMENT PRINTING OFFICE: 1981- 341-787:118
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ables' such as family income...parents' schooling. preventive'Medical care, and health

manpower availability. Wherever possible, children's health is studied in the context

qf the nature-nurture controversy. The findings indicate that family characteristics
(especially mother's.schooling) do have significant impacts on children' health and ,

that preventive care is an important vehicle for this impact in the case of dental

health but not in the case of physical health. Similarly, the greater availability

of dentists has a positive impact on dental health, but greater availability of

pediatricians does not alter the physical health measure.
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NCHSR publication of research findings does not necessarily represent approval or
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